Rapid detection and high-resolution discrimination of the genus Streptomyces based on 16S-23S rDNA spacer region and denaturing gradient gel electrophoresis.
As the leading source of antibiotics, Streptomyces species are the subject of widespread investigation. Many approaches have been tried to aid in the classification of Streptomyces isolates to the genus, species, and strain levels. Genetic methods are more rapid and convenient than classification methods based on phenotypic characteristics, but a method that is universal in detecting all Streptomyces yet selective in detecting only Streptomyces is needed. The highly conserved nature of the 16S rRNA gene (16S rDNA) combined with the need to discriminate between closely related strains results in analyses of ribosomal intergenic spacer (RIS) regions being more productive than analyses of 16S rRNA genes. PCR primers were designed to amplify the RIS region as well as a sufficient length of the 16S rRNA gene to enable phylogenetic analyses of Streptomyces. Improved selectivity and specificity for the amplification of RIS sequences from Streptomyces with environmental samples was demonstrated. The use of RIS-PCR and denaturing gradient gel electrophoresis (DGGE) was shown to be a convenient means to obtain unique genetic "fingerprints" of Streptomyces cultures allowing them to be accurately identified at species, and even strain classification levels. These RIS-PCR and DGGE approaches show potential for the rapid characterization of environmental Streptomyces populations.